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1. Introduction
In RAN2#116e meeting, there are some discussions about logged MDT enhancement and the following agreements were made [1]:
=>	Frequency-specific and RAT-specific coverage hole indication in logged MDT are not pursued in Rel-17.

Agreements:
1	Extended LoggedMeasurementConfiguration with AreaConfig and/or InterFreqTargetInfo, implies the  Logged MDT reports are provided according to legacy MDT performance measurements. 
2	LoggedMeasurementConfiguration is extended with a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes.
3	Multiple CEF reports is introduced to solve the problem about UL/DL coverage imbalance. FFS whether UE capability is applied. FFS how to limit the overhead during running CR.


However, there are still some left issues need to be further discussed. In addition, some FFS issues in running CR [2] and [3] also need to be clarified. In this contribution, we’d like to discuss and clarify these issues.
1. Early measurements logging in logged MDT 
For early measurements logging in the Logged MDT report, the following RAN2 agreements have been made in RAN2#113e meeting:
Agreement:
	The network can use a flag in logged MDT configuration to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes. Upon such an indication, UE can log measurements on non-cellReselection (carrier frequencies not part of SIB4 or SIB5).  AreaConfig and/or InterFreqTargetInfo can be used for filtering of SIB4 and non-SIB4 frequencies. Whether a flag is needed should be FFS.
After RAN2#115e meeting, how to extend the Logged MDT with early measurements logging was discussed in [4], the discussion is mainly focus on the following three options:
Option 1: Explicit flag: EMR configuration and EMR measurement performance on top of extended Logged MDT
Option 2: Explicit flag, but either EMR configuration and EMR measurement performance or extended Logged MDT with MDT measurement performance.
Option 3: Implicit EMR configuration by extended Logged MDT by AreaConfig and/or InterFreqTargetInfo with MDT measurement performance (report quantity, quality threshold, etc. for ERM do not apply)
In RAN2#116e online meeting, it was discussed based on the three options above and agreed the following: 
Agreements:
1	Extended LoggedMeasurementConfiguration with AreaConfig and/or InterFreqTargetInfo, implies the  Logged MDT reports are provided according to legacy MDT performance measurements. 
2	LoggedMeasurementConfiguration is extended with a flag to indicate if an early measurement/idle mode configuration has relevance for logged measurement purposes.
However, in current 38.331 running CR [3], it is FFS how the UE performs logging behaviors regarding the indication earlyMeasIndication-r17 from the loggedMeasurementConfiguration. Except for earlyMeasIndication-r17, AreaConfig and/or InterFreqTargetInfo in the AreaConfiguration from the loggedMeasurementConfiguration which was agreed to be extended to include early measurement frequencies should also been considered together. Three cases about earlyMeasIndication-r17 and AreaConfig and/or InterFreqTargetInfo in loggedMeasurementConfiguration are listed below:
Case 1: earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is not present
Case 2: earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is present
Case 3: earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is present
For case 1, the UE performs the logged MDT measurements and logging according to legacy MDT measurement performance principles and logs the early measurement results which is measured based on the early measurement performance principles in logged MDT measurement report. For case 2, the UE performs the logged MDT measurements and logging according to legacy MDT measurement performance principles. For case 3, if both earlyMeasIndication-r17 and extended AreaConfig and/or InterFreqTargetInfo are configured in loggedMeasurementConfiguration, the UE will ignore the earlyMeasIndication-r17 and performs the logged MDT measurements and logging according to legacy MDT measurement performance principles.
Proposal 1: RAN2 to agree on the following UE logging principle for early measurements logging in logged MDT:
a. If earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is not present: 
         - UE performs logged MDT measurement and logging according to legacy MDT measurement performance principles
         - UE logs early measurement results which is measured based on early measurement performance principles in logged MDT measurement report
b. If earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is present:
- UE performs logged MDT measurement and logging according to legacy MDT measurement performance principles
c. If earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is present:
- UE ignores earlyMeasIndication-r17
- UE performs logged MDT measurement and logging according to legacy MDT measurement performance principles
In addition, in [3], earlyMeasIndication-r17 is added in VarLogMeasConfig UE variable, however, in 5.5a.1.3 section (Reception of the LoggedMeasurementConfiguration by the UE); the corresponding procedure description is missing which need to be added.
Proposal 2: The procedure description of earlyMeasIndication-r17 in VarLogMeasConfig in 5.5a.1.3 section is missing and needs to be added.
1. Multiple CEF reports for UL/DL coverage imbalance
In RAN2#116e meeting, it was agreed that introducing the multiple CEF reports for UL/DL coverage imbalance. In current 38.331 running CR [3], there is an FFS about how to handle multiple CEF reports regarding RPLMN change. For legacy CEF report, if the UE changes the RPLMN and the new RPLMN is not equal to plmn-identity stored in VarConnEstFailReport, the numberOfConnFail value will be reset to 0 and the content included in VarConnEstFailReport except for the numberOfConnFail, if any, will be cleared. In R17, due to no requirement for UL/DL coverage imbalance cross PLMN, for multiple CEF reports, it should be same as R16 mechanism, i.e. only one PLMN could be recorded in one CEF list.
Proposal 3: RAN2 to agree only one PLMN could be recorded in the CEF list.
In [3], another issue about multiple CEF reports is the relations between multiple CEF reports and the legacy field numberOfConnFail. For R16 parameter numberOfConnFail in CEF report, it is used to represent the number of failure times of RRC connection establishment or RRC connection resume in the same cell. When the network receives the numberOfConnFail in CEF report, if numberOfConnFail is large, the network will consider there has serious UL/DC coverage imbalance problem in the cell. However, for multiple CEF reports in R17, we should firstly consider whether it is allowed to log multiple CEFs for the same cell (extend to include each connection failure attempt in numberOfConnFail) or whether it can be cross cells in one CEF list. The different cases are shown in the figures below.
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Figure 1 Each entry for a different cell                                                    Figure 2 All entries for the same cell
A CEF report list
Cell 1



numberOfConnFail = 1
Cell 1



numberOfConnFail = 2
Cell 2



numberOfConnFail = 1
……
Cell n



numberOfConnFail = 3
A CEF report list
Cell 1



numberOfConnFail = dummy
Cell 1



numberOfConnFail = dummy
Cell 2



numberOfConnFail = dummy
……
Cell n



numberOfConnFail = dummy











Figure 3 Each entry for each connection failure on a cell or on different cell                          Figure 4 Each entry for each connection failure on a cell or on different cell
                                 (numberOfConnFail is dummied)                                                                                                    (numberOfConnFail is not dummied)
For figure 1, the CEF report list includes multiple CEF reports of different cells. Each entry of CEF report list logs the CEF information in a cell; the numberOfConnFail is same as legacy numberOfConnFail which represent the failure times when the UE performs RRC connection establishment or RRC connection resume at the cell.
There are the following pros and cons for the structure 1 (i.e. figure 1):
· Pros: 
· support cross cells UL/DL coverage imbalance
· reuse the legacy CEF report, less specification impact
· Cons: no extension for legacy CEF report of a cell
For figure 2, each entry in CEF report list logs each CEF attempt of numberOfConnFail in the same cell. The legacy numberOfConnFail could be dummied in the CEF report list. 
There are the following pros and cons for the structure 2 (i.e. figure 2):
· Pros: extension for legacy CEF report of a cell
· Cons:  
· the parameter numberOfConnFail could need to be dummied which will introduce more specification impact
· not support cross cells UL/DL coverage imbalance
For figure 3, it is the combination of figure 1 and figure 2, more detailed CEF information will be reported to the network, the legacy numberOfConnFail could also be dummied. 
There are the following pros and cons for the structure 3 (i.e. figure 3):
· Pros: support intra-cell and inter-cell UL/DL coverage imbalance
· Cons: the parameter numberOfConnFail could need to be dummied which will introduce more specification impact
For figure 4, based on figure 3, we consider to reserved legacy numberOfConnFail which could associate CEF report of each cell. 
There are the following pros and cons for the structure 4 (i.e. figure 4):
· Pros: 
· support intra-cell and inter-cell UL/DL coverage imbalance
· the parameter numberOfConnFail could provide more information to the network
· Cons: log numberOfConnFail which is different from legacy numberOfConnFail will increase the complexity
Based on the above analysis, we prefer figure 3 which could log detailed CEF information to network to help the network better analysis the UL/DL coverage imbalance in a cell and cross cells with less complexity.
Proposal 4: RAN2 to agree structure 3 (figure 3), i.e. each entry for each connection failure on a cell or on different cell for multiple CEF reports.
1. MDT enhancements for on-demand SI
In [5], connected on-demand SI request cases was discussed, most companies thought that on-demand SI enhancements for idle/inactivate UE will be discussed in Rel-17, however, it remains uncertain whether connected on-demand SI will be considered, this still requires further discussion.
In RAN2#113bis meeting, we have agreed that UE reports the SIBs that UE actually intends to request. For on-demand SI enhancements for connected UE, some companies expressed the network can get to know the on-demand SI request information. However, the network can only know the SIBs information which have been requested by UE not the UE actual intends to request. The network should get full picture of the on-demand SI request information to better optimize the broadcast type and on-demand SI request related system resources.  
Proposal 5: RAN2 to take the connected on-demand SI request cases into consideration. 
1. Signaling based logged MDT override protection
In 38.331 running CR [3], sigLoggedMeasType-r17 is added in VarLogMeasConfig and VarLogMeasReport UE variable, however, in 5.5a.1.3 section (Reception of the LoggedMeasurementConfiguration by the UE); the corresponding procedure description is missing which need to be added.
Proposal 6: The procedure description of sigLoggedMeasType-r17 in VarLogMeasConfig and VarLogMeasReport in 5.5a.1.3 section is missing and needs to be added.
In handover scenario, when the UE receives the handover command and random access to target cell, if the UE has been configured with signaling based logged MDT configuration by source gNB, after handover, the target cell doesn’t know whether the UE is configured with signaling based logged MDT configuration as the UE indication information only is reported in setup complete message and resume complete message, and the target cell could send management based logged MDT configuration to UE which will override the signaling based configuration. In order to avoid override, one way is allow the UE reports the indication information in reconfiguration complete message and re-establishment complete message. Another way is transmitting UE context information with the signaling based logged MDT configuration indication information from source gNB to target gNB. When the target gNB receives the indication information in UE context information, the target gNB will get to know there is signaling based logged MDT configuration or un-retrieved measurement results in UE, the target gNB will not configure the management based logged MDT configuration to UE.
Proposal 7: RAN2 to discuss how to avoid management based logged MDT configuration override the signaling based logged MDT configuration in handover scenario.
1. Conclusion
In conclusion, we discuss logged MDT enhancement and propose the following:
Proposal 1: RAN2 to agree on the following UE logging principle for early measurements logging in logged MDT:
a. If earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is not present: 
         - UE performs logged MDT measurement and logging according to legacy MDT measurement performance principles
         - UE logs early measurement results which is measured based on early measurement performance principles in logged MDT measurement report
b. If earlyMeasIndication-r17 is not configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is present:
- UE performs logged MDT measurement and logging according to legacy MDT measurement performance principles
c. If earlyMeasIndication-r17 is configured in loggedMeasurementConfiguration and extended AreaConfig and/or InterFreqTargetInfo is present:
- UE ignores earlyMeasIndication-r17
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Proposal 2: The procedure description of earlyMeasIndication-r17 in VarLogMeasConfig in 5.5a.1.3 section is missing and needs to be added.
Proposal 3: RAN2 to agree only one PLMN could be recorded in the CEF list.
Proposal 4: RAN2 to agree structure 3 (figure 3), i.e. each entry for each connection failure on a cell or on different cell for multiple CEF reports.
Proposal 5: RAN2 to take the connected on-demand SI request cases into consideration. 
Proposal 6: The procedure description of sigLoggedMeasType-r17 in VarLogMeasConfig and VarLogMeasReport in 5.5a.1.3 section is missing and needs to be added.
Proposal 7: RAN2 to discuss how to avoid management based logged MDT configuration override the signaling based logged MDT configuration in handover scenario.
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